Companies' environmental responsibility has significantly increased in the last decade. However, the question about the benefits that this responsible decision has on the company's performance in the market remains. In this scenario, the main goal of this study is to analyze the conditions that improve the performance of companies in the agri-food industry, paying specific attention to technological eco-innovation and different types of cooperation (in the use and in the development of eco-innovations). Our initial sample contains data of agri-food companies operating in Spain. The Qualitative Comparative Analysis (QCA) has been used as a new path for the analysis of firm's data. Company performance has been considered by using a construct including three variables (increase in the sales, company profitability and cost reduction). Results show that the conditions that largely benefit company performance are R&D spending and the development of technological eco-innovation. Cooperation in the development and use of eco-innovations are especially important for the smaller companies, with the larger companies in the sector relying both in cooperation and in their own resources. The different recipes which improve the performance, as well as the sustainability of the sector, are presented in this study.
Introduction
Companies' environmental responsibility has significantly increased in the last decades [1] . However, research has mainly focused on high-tech industries and on large corporations [2, 3] and academic literature on the topic tend to avoid small and medium-sized enterprises with very few exceptions [4] [5] [6] . Usually, small companies find it difficult to convert green practices into competitive advantages [7] and, hence, are unenthusiastic to include environmental concerns in their management practices [8] . Additionally, there is a lack of research on this topic in traditional sectors such as the agri-food industry that are typically characterized as low-tech with notable exceptions [4, 9, 10] . For this reason, the question about the benefits that green practices have on performance on companies operating in low-tech sectors such as the agri-food industry remains unclear. Moreover, a recent literature review states that "important issues that have been widely studied in the broader environmental business literature, such as the role of external influences, internal resources/capabilities, the firm's eco-friendly orientation and financial implications of environmental initiatives, have only been tangentially tackled" (p. 9) [11] .
The agri-food industry is considered a traditional industry with low levels of cooperation and limited use of innovation [10] . Food-industry companies are devoted to the processing of raw materials and food supply, and these activities rely heavily on natural resources and territory [12] . As a result, significant direct and indirect environmental effects arise, which leads to a greater necessity to
Theoretical Framework
Three different terms are often used interchangeably in the literature to describe innovations that reduce the negative impact on the environment: "green-", "eco-", and "environmental" innovations [1] . Eco-innovation can be defined as "the production, assimilation or exploitation of a product, production process, service or management or business method that is novel to the organization (developing or adopting it) and which results, throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of resources use (including energy use) compared to relevant alternatives" (p. 8) [25] . Based on this definition and the Oslo Manual [26] , we can distinguish between technological and non-technological eco-innovation. The former refers to eco-products and eco-production processes, including services. The later refers to those management, marketing or business methods that reduce the negative environmental impacts of the company's activities.
Companies face growing pressure to become greener and companies try to cope with this pressure while staying competitive [15] . Four main sources have been identified in the literature as drivers of eco-innovation-see Figure 1 . Some studies show that customers are willing to pay for products or services produced in a more environmentally-conscious way [27] . Hence, there is a market pull towards E-I, as consumer demand for greener products and services may force companies to develop eco-friendly products [28, 29] . products or services produced in a more environmentally-conscious way [27] . Hence, there is a market pull towards E-I, as consumer demand for greener products and services may force companies to develop eco-friendly products [28, 29] .
In addition, regulation and fiscal incentives are traditionally considered as effective drivers of E-I [4] . Finally, technology push is also considered another key driver of E-I [30] . The technological level of industries influences the companies' attitudes towards sustainability [31] . Company's resources and capabilities enable them to develop the necessary knowledge base to promote E-Is [32, 33] . The role of technology push also comes from establishing technological alliances with suppliers, business partners, universities, and research centers [34, 35] . This is especially relevant for SMEs.
Being greener can improve competitiveness [19, 20, 36] and firms can obtain a competitive advantage through cost reduction as well as through an increase in revenues [15] . The so-called Porter Hypothesis [18] assumes that environmental regulation stimulates eco-innovation and leads to "winwin" opportunities where simultaneously pollution is reduced and firms' competitiveness increased. This competitive advantage can be obtained either by reducing costs, per example, minimizing energy and water consumption [37] or by increasing benefits via enhancing customer satisfaction, corporate image and/or brand loyalty [38] . Recent research corroborates a positive relationship between environmental business practices and financial performance as well as to higher productivity [39] . In addition, regulation and fiscal incentives are traditionally considered as effective drivers of E-I [4] . Finally, technology push is also considered another key driver of E-I [30] . The technological level of industries influences the companies' attitudes towards sustainability [31] . Company's resources and capabilities enable them to develop the necessary knowledge base to promote E-Is [32, 33] . The role of technology push also comes from establishing technological alliances with suppliers, business partners, universities, and research centers [34, 35] . This is especially relevant for SMEs.
Being greener can improve competitiveness [19, 20, 36] and firms can obtain a competitive advantage through cost reduction as well as through an increase in revenues [15] . The so-called Porter Hypothesis [18] assumes that environmental regulation stimulates eco-innovation and leads to "win-win" opportunities where simultaneously pollution is reduced and firms' competitiveness increased. This competitive advantage can be obtained either by reducing costs, per example, minimizing energy and water consumption [37] or by increasing benefits via enhancing customer satisfaction, corporate image and/or brand loyalty [38] . Recent research corroborates a positive relationship between environmental business practices and financial performance as well as to higher productivity [39] .
Regarding the opportunities to increase the company's revenues through environmental practices, purchasing policies of public administrations and some private organizations are increasingly focused on green suppliers [40] . Therefore, eco-innovation will help companies to have access to new markets where customers are more environmentally aware and even to apply for green public purchasing. Moreover, as we already mentioned, literature shows that customers are willing to pay for products or services produced in a more environmentally-conscious way [27] . Through eco-innovation, the company could customize products, offer a higher variety and adjust the product characteristics to customer needs. Eco-innovation is a strategy that seeks consumer satisfaction and -at the same time-is linked to the improvement of business performance [21] . Hence, an eco-innovation can be a source of differentiation and constitute the company's base of its competitive advantage.
Finally, the company can take advantage of their eco-innovations selling or licensing the eco-friendly technology.
Additionally, an increase on companies' performance can be based on costs' reduction. Eco-innovation increases the companies' opportunity for reducing costs in several ways. Obviously, eco-innovations can improve the companies' production efficiency, reducing their consumption of energy and raw materials [37] . Hence, there is a straightforward reduction of the costs associated with these elements. Moreover, it is also possible that better environmental performance can be linked to lower cost of capital as greener companies may have access to capital markets through "green" and "ethical" funds [11] .
Therefore, our argument is that technological eco-innovation strategy can be a source of competitive advantage, both through cost reduction and increased revenues. This strategy is based on the firms' innovation strategy, where internal R&D is key. Resources and employees should be organized in a flexible structure that permit its innovative combination to adapt or even anticipate technological developments in their environment. Recognizing how industry or customer needs will evolve (especially with regards to sustainability and environmental issues) is a critical ability that leads to spending resources in R&D to develop green capabilities to generate eco-innovations [41] .
Additionally, apart from internally spending in R&D and personnel, firms may decide to cooperate with other agents in the development, as well as the exploitation of eco-innovations. This cooperation is especially important for SMEs, who usually lack the necessary resources for the achievement of technological eco-innovations on their own. The association with other agents is one of the fastest and sometimes cheapest ways to innovate [42] . SMEs cooperate with other agents to reduce the risk and uncertainty usually associated with the innovation process. Hence, companies can improve their efficiency and increase their profits by securing a wider range of resources and more diversified sources through cooperation [43] .
In this line, Horbach and colleagues [44] point out those companies that predominantly developed the eco-innovation themselves or in cooperation with other firms are particularly economically successful and that this is related to their internal R&D, high investment intensity and an improvement of a company's innovative capacities.
In order to explain performance, we incorporate configurational theory, as it assumes that multiple organizational forms and strategies are equally effective [45] . The idea behind configurations is "that the whole is best understood from a systemic perspective and should be viewed as a constellation of interconnected elements" (p. 2) [46] . Configurations allow picturing equifinality, that is, the possibility for several ways to lead to the same outcome. Configuration scholars argue that increased understanding of organizational phenomena, such as performance, can be better achieved by identifying commonality among distinct, internally consistent sets of firms than by seeking to uncover relationships that hold across all organizations [47] .
Our aim is to study which combinations of factors lead companies in the agri-food sector to increase their performance through their eco-innovation strategy. Hence, we will analyze the impact on performance of their R&D, technological eco-innovation and cooperation strategy both for the development and exploitation of environmental innovations.
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Materials and Methods

Database
The agri-food industry is the manufacturing industry with the highest relevance for employment and economic output both, in Spain and in the European Union. The empirical analysis is based on an ad hoc survey. Questionnaire can be seen in the Appendix A. Questionnaires were launched in June 2017 to a randomly chosen sample of firms operating in the food and beverage industry (NACE codes 10 and 11). From a random sample of 1000 firms, 279 responded to the survey, which represents a 27.9% response rate. Considering the worst possible situation (p = q = 0.5) for a 95% confidence level, our margin of error is +/− 5.84%. Our final sample contains the data of 277 companies operating in the agri-food sector in Spain. Descriptive statistics of the database are shown in Table 1 . Within the sample, 98 companies develop some kind of eco-innovation and 73 cooperate in the development or use of these eco-innovations. 
Methodology
This study uses qualitative comparative analysis (QCA). Our research question could be answer by using other methods described in the literature [48] . However, the utility of QCA in strategy and organization studies is widely probed by the literature due to numerous advantages that promote its use [49] . The main advantages that have encourage authors to use QCA and no other methods, is that QCA permits conjunctural causation and multiple causation [50] . This allows studying the combinations of causal attributes that generate the outcome and, additionally, analyze if there are different paths that can lead in the same outcome. QCA relies on asymmetrical relationships overcoming the limitations that appear on traditional methods due to the linearity and complementary associations between variables [51] . In this sense, QCA allows to discover the combination of the antecedent conditions (traditional independent variables) that lead to a given outcome (in this study, the improvement of company performance). One of the main advantages of QCA that has severely increase it use in recent years, is that it offers valid responses even when using small-to-intermediate research designs [52] .
In QCA different associations of variables can result in the same outcome as it entails equifinality [53] . In addition, it considers both the presence and the absence of antecedent conditions and how this fact affects the studied outcome [54] . Each combination of independent variables ("ingredients") that leads to the studied outcome is known in QCA as recipe.
In this study, two specific QCA methods have been employed: crisp-set qualitative comparative analysis (csQCA) and fuzzy-set qualitative comparative analysis (fsQCA) ( Table 2) . csQCA is used for binary variables (i.e., the company cooperates/does not cooperate in the development of eco-innovations). csQCA calibration uses categorical conditions based on a dichotomy, assigning full non-membership (value of 0) and full membership (value of 1) to each condition (variable). On the other hand, fsQCA is appropriate for variables with continuous values (i.e., R&D expenditure as percentage of sales). fsQCA categorizes the variables into meaningful groups of cases combining qualitative and quantitative methods requiring theoretical and substantive knowledge of the context [52, 55, 56] . In fsQCA cut-off values range from full non-membership (0.05) to full membership (0.95) with the 0.5 case representing the maximum ambiguity ( Table 2 ). For example, regarding firm size, companies have been classified in a continuous scale from 0 to 1 with companies with more than 73.5 employees being classified as "more large than small" and companies with less than 73.5 employees as "more small than large" [48] . After percentile determination, obtained breakpoints were adjusted on the basis of the knowledge of the sector and database characteristics. Once the calibration is done, the next steps is performing the analysis of necessity. The goal of the analysis is to identify if all, or nearly all, instances of the outcome have the same condition for some of the considered variables. A condition is considered necessary when its consistency is very high (>0.95) and its coverage is not too low (>0.5). Results of the analysis of necessary conditions is shown in Table 3 . The highest values for consistency appear for R&D spending (value 0.8172) and development of technological eco-innovation (0.6764), however, these values are not high enough for these conditions to be considered as necessary to improve company performance. As values for necessity are below 0.95, values for coverage are not considered. The next step is the creation of the truth table. The truth table considers all logically possible combinations of conditions and assesses the consistency of the cases in each row with respect to the outcome. Its goal is to sort the cases according to the combinations of the causal conditions they show (it creates 2 k rows). Each empirical case (in the present study each case is a company) corresponds to a configuration (a row of the truth table) depending on the antecedent conditions that it meets [52, 57] . The reduction of the cases is done using the Quine-McCluskey algorithm [58] . QCA identifies the minimal set of causal conditions that are sufficient to produce the outcome by using Boolean algebra. Among QCA solutions, the intermediate solution was selected as it is recommended in the literature as the main point of reference for interpreting QCA results [59] . The goodness of fit of the row reduction depends on consistency and coverage. The consistency refers to the percentage of causal configurations with similar compositions that result in the same outcome value, while the coverage refers to the number of cases for which a configuration is valid [49, 51] .
Using the proposed method, this study analyzes the company conditions (recipes) that foster the performance of agri-food companies paying specific attention to the effects of eco-innovation. The consider outcome (better company performance) is a construct including three different variables related to company performance (Cronbach's alpha: 0.930). The considered variables are: (1) increase in the sales of the company, (2) company profitability and (3) cost reduction.
Results and Discussion
In the configurations, black circles indicate the presence of the condition ( ), white circles indicate the absence of the condition ( ) and the absence of a circle indicates that the condition is not binding in that configuration [59] . Up to six different configurations (recipes) result in the improvement of the performance of the companies ( Table 4 ). The coverage value of the model is high (0.54) and the solution consistency of the six models ranges from 0.86 to 0.91, higher than the minimum value (0.8) recommended by Ragin [56] . Additionally, the Appendix A (Tables A1-A3 ) shows the firms configurations that lead to a positive effect in each one of the variables used to build the construct (sales increase, profitability value and cost reduction). The conditions that more probably lead to a better performance of the companies are those of configuration 1 (coverage 33%): high R&D expenditure, high number of employees working on innovation, the company develops technological eco-innovation and the company cooperates in the development and use of eco-innovations. Companies that have the mentioned characteristics show better performance regardless of their size. The consistency of that configuration is 86%, indicating the percentage of companies that showing the reported conditions result in better performance.
The R&D expenditure and the development of technological eco-innovation are key in most of the recipes. By themselves, these two conditions are able to result in better company performance in the companies included in configuration 5. Traditionally, the agri-food industry has been classified as a low research-intensive industry due to its reduced R&D-to-sales ratio [60] . However, an elevated R&D expenditure as percentage of sales seems to be an important ingredient to increase the performance of companies within the sector as this condition appears in the six recipes. This is consistent with recent literature [61] that finds that investment in R&D for new products influences both future and growth sustainability. Similar results have been obtained in the U.S. food companies [62] . Previous studies have reported a limited influence of R&D spending on the development of eco-innovations in the agri-food sector [4] . As a result, it can be concluded that these variables may not be related to one another, but when acting together, they show a crucial effect in the improvement of company performance in the sector.
The condition development of technological eco-innovation appears in five of the six configurations reported. In general, effective innovation creates difficulties of replications, thereby improves company performance and generates competitive edge [63] . Innovating companies in the Spanish agri-food sector are proved to obtain better results both in economic and productive terms [64] , but specific information about the effect and importance of eco-innovation in the country sector was missed.
Most studies have analyzed the drivers of eco-innovation [4, [65] [66] [67] with few including eco-innovation as an explanatory variable. Specifically, eco-innovation strategies help companies to satisfy the current needs of customers and society in terms of sustainable products and services (i.e., organic products) [66, 68, 69] leading at the same time to a reduction in the use of energy or materials per unit [70] that could explain the positive effect of eco-innovation in company competitiveness and economic performance [66, 68] . Higher financial performance had been previously proposed as a driver than increases eco-innovation behavior [71, 72] . Attending to the obtained results, in the Spanish agri-food industry the opposite may be also happening.
The number of persons working on innovation is a condition with higher prevalence in the configurations than companies' size or capital. The connection of company size with profitability is mainly based on the existence of economies of scale and/or market power [73] , however this relation is industry specific [74] and not always applies [62, 75, 76] . Specifically, in the EU food industry, larger companies seem to achieve a higher level of profits [77] and company size has been identified as an important driver of profit persistence [78] [79] [80] . Hirsch and Gschwandtner [78] as well as Hirsch et al. [80] state that the positive impact of company size is due to the advantages that larger companies have to bargain with the highly concentrated food retail sector. In our sample, limited effect of size and capital on company performance has been found. Attending to the results of configurations 4 and 6, it can be concluded that larger companies in the agri-food sector do not need to cooperate in the development and use of eco-innovations to achieve better performance, however the smallest ones (configuration 2) use these kinds of cooperation to offset specific handicaps linked to their size.
Cooperation has been largely studied recently as it is an essential factor in the open innovation concept [10, 81] . The positive effect of cooperation in company efficiency and profits has been proved [43] . Cooperation has recently been identified as a driver for the development of eco-innovations in the manufacturing sector [82, 83] , in the fertilizer and agricultural sector [84] and for the introduction of radical eco-innovations specifically in the agri-food sector [10] .
The effect of cooperation with different market agents, including competitors has been studied in the agri-food industry [85] . However, few studies have considered separately cooperation in the use and cooperation in the development of eco-innovations due to the limitations that appear to considerate these variables independently. Table 4 shows that these two variables are important as they appear in the recipes that include the highest number of companies (configurations 1 and 2, which include the 33 and 19% of companies, respectively). In both configurations these two kinds of cooperation appear together indicating that they may be linked, and one (presumably, cooperation in the development) leads to the other (development in the use). Attending to results, cooperation in the development and in the use of eco-innovations are important to improve company performance especially in the smallest companies (small size and reduced capital) (configuration 2).
Conclusions
The aim of this study was to identify the conditions that lead companies operating in the Spanish agri-food industry to improve company performance. Beyond traditional variables, the influence of eco-innovation linked variables, including the development of technological eco-innovation and cooperation in the development and use of these eco-innovations, have been included. To achieve this, a new method (QCA) with proven warranties in the business and management area has been used [49] .
By analyzing the obtained recipes, it can be concluded that all companies operating in the agri-food industry can improve their performance regardless of their size. This can be granted as long as firms have an adequate spending on R&D, develop technological eco-innovation and are willing to cooperate in the development and use of eco-innovations. The benefits that eco-innovative strategies have for the development of new markets and cost reduction [66, 68, 70] boost the performance of companies operating in the sector.
Regarding the effect of size and capital of firms, the smallest companies rely on cooperation in the development and use of eco-innovations, while larger companies rely on both cooperation, but also on their own personal working on innovation. Results state that the tradition of low cooperation in the agri-food sector [10] is constraining the performance of all firms, but specially limits the performance of the smaller ones. Cooperation is the cheapest way to innovate [42] and further effort must be made for these companies to create networks in order to achieve de benefits associated to the development of innovation processes. Efforts from public administrations in order to promote associations within the industry to develop and use eco-innovations would improve the economic performance of the companies and at the same time will contribute to reduce the environmental impact of their activity resulting in the greater good of society at large.
The importance of companies' decisions about cooperation and innovation had been identified as essential to improve the sustainability in the agri-food sector [86] . As Capitanio et al. argue [21] , building relationships with the distribution sector and acquiring networking capacities are key elements to develop and introduce innovations in this industry, and an essential element for firms' sustainable development and survival. Open innovation strategies [81] generates potential for feedback and thus improves firm's knowledge base, increasing performance [87] . Additionally, the positive effect of eco-innovation strategies on improving firms' performance has been reported in the wine sector with specific eco-friendly practices leading to sustained competitive advantages [88] . However, practices must be considered individually as sustainability and better performance appears mainly when economically beneficial practices with the highest environmental benefits are adopted [89] . In this line, further analysis of the effects of specific eco-innovations, such as product or product eco-innovation or eco-innovation in the management should be studied individually.
This study has several limitations. We are aware that different variables can be used to measure performance, which may lead to different conclusions. With that in mind, and reducing the risk of considering a single variable, in this study the outcome "improved company performance" has been considered as a construct including three variables (increase in sales, company profitability and cost reduction). Regarding the obtained models, although the coverage and the consistency of the models is perfectly adequate, the question regarding whether the variables that are considered in this study are the best proxies for capturing the effects of eco-innovation strategies in the sector remains unanswered. Therefore, additional variables should be included in further research to increase our understanding of firm's performance.
The main finding of the study is to conclude that for companies in the food industry it pays to be green. Companies engaged in eco-innovation strategies are those with better chances to improve their performance. In addition, open innovation strategies play a key role, as they help firms to reduce uncertainty and risk associated with innovation and eco-innovation processes. Through open innovation, firms in this industry can learn from others and implement their own strategies for improving both sustainability and performance, as well as reduce the plausible negative effects of their activities on the environment [90] . In this regard, it would be desirable to consider the complexity of knowledge and resource-right systems so that responsibility and reciprocity of partners can be allocated in a fair and objective way [87] . With all the reported information, the sustainability of the agri-food sector and its profitability seem to be linked, resulting in a win-win scenario. However, further analysis of these conclusions should be made for the companies operating in the agri-food sector of different countries or regions. 
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Appendix A
Configuration
No. Table A2 . Models predicting the increase in the profitability in agri-food companies.
R&D
Configuration
No. R&D Size Capital Pers. Innov.
Tech. Eco-Innov
Coop. Dev.
Coop. Use
Coverage
Consistency Raw Unique Table A3 . Models predicting the reduction of costs in agri-food companies.
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Annex: Questionnaire
The original version of this questionnaire is in Spanish. This is an authors' translation. Only the questions and variables related to this paper are shown below.
The following questionnaire is part of project RTI2018-101867-B-I00 founded by the Spanish Ministry of Science, Innovation and Universities. The aim of this project is to study environmental innovations. An environmental innovation or "eco-innovation" is any innovation introduced by your firm to mitigate the negative effects of the entrepreneurial activity on the environment. Your information will be treated anonymously, in an aggregate way and only for research purposes. We thank you in advance for your time and collaboration.
Please answer the following questions:
1.
Please indicate the year when your firm was created ______ 2.
Please indicate the number of employees (full time equivalent) of your firm _____ 3.
How many of those employees are working in R&D? _____ 4.
Please indicate the percentage of your firm's R&D expenses over total sales _____ 5.
Please indicate the company capital (in thousand euros) ______ 6.
Please indicate which of the following sector is your main business: 
